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ORIGINAL ARTICLE
Hysterectomy is the most common major gyne-
cological operation and has consequences for a
large number of women. In Taiwan, it is estimated
that about 22% of all women have a hysterectomy
by the age of 55 years, and that 77% of all hys-
terectomies are performed on women who are
not emergency cases, e.g. women with non-
malignant tumors.1 While most women undergo
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a hysterectomy for symptom relief rather than a
life-threatening problem, recuperation from the
operation generally requires 4–8 weeks before
return to normal activities is possible.2,3 Recent
studies have indicated that these operations have
mainly a positive outcome.2,4,5
It is known that, while the functional impact
of clinical interventions on patients’ lives is im-
portant in predicting future demand for services,
it is not sufficient to simply measure the out-
come of clinical intervention in terms of postop-
erative mortality rate. Quality of life is also an
important outcome. While a hysterectomy can
have adverse and positive psychological effects,6–8
several recent studies using repeated measures8–10
have suggested that hysterectomy may improve
quality of life as well as physical health. However,
previous studies have seldom looked at changes
in quality of life in terms of individual differences
and group means; there have also been virtually
no studies of Taiwanese women.
For the present longitudinal study, we used a
hierarchical linear model (HLM; or mixed model)
to analyze the growth trajectories for four dimen-
sions of quality of life. The HLM has two levels of
equations. The first level (for individual subjects)
focuses on repeated measurements, and the sec-
ond level measures the relationships between vari-
ables.11 The HLM was used because it has four
advantages over repeated measures ANOVA: (1)
subjects had different observation times (unbal-
anced design); (2) intervals between observation
times were not equal (unstructured time intervals);
(3) the mixed model could simultaneously ana-
lyze time-variation (e.g. repeated measures) and
non-time-variation variables (e.g. individual char-
acteristics); and (4) the mixed model could dem-
onstrate the mean trend and/or mean outcomes
(fixed effects) and the individual differences (ran-
dom effects).12 The purpose of this study was thus
to use the HLM to evaluate the changes, over a 6–8
week period, in the perceived quality of life of
women after undergoing hysterectomy, and to an-
alyze the differences between and among indi-
viduals and groups.
Methods
Subjects
We collected the data for this quasi-experimental
longitudinal study by self-administered ques-
tionnaires. All women were > 18 years of age, 
had visited a hospital as outpatients, and were
invited to take part in the research project. After
they agreed, they were divided into two groups.
Women in the H group had undergone hysterec-
tomy to treat symptoms of a non-malignant na-
ture at one of three hospitals in Northern Taiwan.
Women in the non-hysterectomy (NH) group,
whose age distribution and marital status matched
those of the H group, were outpatients in the
same hospitals’ obstetrics and gynecology depart-
ments. The final H group comprised 64 women,
and the final NH group, 68 women. However,
only 35 women in the H group and 32 in the 
NH group completed all questionnaires. All 64
H-group women had either abdominal hyster-
ectomy (AH; 56.2%), laparoscopically-assisted
vaginal hysterectomy (LAVH; 37.5%), or vaginal
hysterectomy (VH; 6.3%).
Instrument
Data were collected from the structured ques-
tionnaires. The quality of life questionnaires,
based on the World Health Organization Ques-
tionnaire on Quality of Life: BREF-Taiwan
Version (WHOQOL-BREF-TAIWAN), were used
to assess quality of life. The WHOQOL group
that designed the questionnaire defined quality
of life as “individuals’ perceptions of their po-
sition in life in the context of the culture and
value systems in which they live, and in relation
to their goals, expectations, standards, and con-
cerns”.13 The WHOQOL-BREF is a 24-item scale
that covers four dimensions: physical health,
psychological status, social relationships, and en-
vironment. The Taiwanese version of the ques-
tionnaire added two additional items to reflect
local Taiwanese culture. Each item score ranges
from 1 to 5 and dimension scores range from 
4 to 20. Higher scores indicate a better quality of
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life. The WOQOL-BREF-TAIWAN has been judged
as reliable and valid.14
Procedures
Subjects in the NH group completed the first
questionnaire just before leaving the hospital
after their first visit, when they were only coming
for a routine appointment. They completed the
second questionnaire 2 weeks after this visit, and
the third one, 6–8 weeks after their preliminary
visit. Those were the times they made follow-up
visits to the hospital. The H group subjects had
the operation immediately and usually needed
to stay in hospital for 3–5 days before being dis-
charged, although their at-home recuperation took
4–8 weeks.2,3 Thus, we collected their second ques-
tionnaires when they were discharged, and again
at 2 and 6–8 weeks after discharge (at the time of
their follow-up visits). In other words, The H group
completed four questionnaires at four time-points:
pre-operation (T0), at discharge (T1), 2 weeks after
discharge (T2) and 6–8 weeks after discharge
(T3); and the NH group completed only three ques-
tionnaires at three time-points: initial visit (T0),
2 weeks (T2) and 6–8 weeks (T3) after the initial
visit.
Ethical considerations
This study was approved by the institutional re-
view board of Taipei Veterans General Hospital.
Each participant signed a consent form, which
included a brief description of the study, an as-
surance of confidentiality, and the right to refuse
to participate.
Data analysis
The HLM growth curve had two equations. The
first was the within-subject equation for each
woman’s trajectory. The second was the between-
subject equation for cross-sectional differences.
In the within-subject equation, the independent
variable was the time, and the dependent vari-
ables were the three or four repeated measures
for each dimension of quality of life. The within-
subject equation used the intercept (p0i), slope
(p1i) and quadratic (p2i) coefficients to capture
the growth trajectory of each subject. Through
centering, the intercept coefficient presented the
initial status of every subject on repeated mea-
sures, the linear slope parameter showed the 
instantaneous rate of change at the initial time
point (maximum/minimum location informa-
tion) of the growth curve, and the quadratic coef-
ficient captured the curvature of the trajectory or
accelerated rate of change. The above three pa-
rameters were the fixed effects, and the HLM 
estimated the random effects in such a way as to
capture the residual and individual differences.
In addition, we looked at three operation methods
with the experimental group (AH, VH, LAVH),
and brought these into our between-subject (inter-
individual) equation to help explain the variation
in dependent variables.
Within-subject equation:
Yti = p0i + p1iTimeti + p2iTime2ti + rti (1)
Between-subject equations:
p0i = g00 + g01AHi + g02VHi + g03LAVHi + u0i (2)
p1i = g10 + g11AHi + g12VHi + g13LAVHi + u1i (3)
p2i = g20 + g31AVi + g32VHi + g33LAVHi + u2i (4)
The regression coefficients gn of equations (2) and
(4) are fixed effects used to describe the average
trend, and the error terms r and un (u0, u1, u2) are
level 1 and 2 random effects, respectively, which
are used to capture the individual differences. The
un and r are assumed to follow normal distribu-
tions. Their means are zero and their variances are
t00, t11, t22 and s2 respectively.
We used SPSS version 12.0 (SPSS Inc., Chicago,
IL, USA) mixed model to analyze the longitudi-
nal data from the study. We divided the experi-
mental group into three, based on operational
methods, in order to explain the variability of
the initial status, linear term, and quadratic dif-
ferences among the subjects’ growth trajectories.
Except for the regression coefficients’ fixed effects,
the SPSS mixed model provided the z statistic to
test the random effects based on the error term
variances of all four domains. For the model
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identification and convergence problem, we set
the variance (t11) of the linear term coefficients
at zero when necessary.
Results
Characteristics of the participants
The main demographic characteristics are pre-
sented in Table 1. The patients in both groups
were similar regarding mean age (t = 0.006, p >
0.05), marital status (χ2 = 3.36, p > 0.05) and reli-
gious beliefs (χ2 = 0.85, p > 0.05). However, the
categories of education (χ2 = 11.87, p < 0.05), in-
come (χ2 = 7.83, p < 0.05), “works outside the
home” (χ2 = 6.40, p < 0.05) and “suffering from 
a chronic disease” (χ2 = 4.38, p < 0.05) were dif-
ferent. Most NH women had a college education
or higher (55.4%), while most H women had only
a junior high school education (40.6%). While
only 17.2% of the H women had an income of
≥ NT$50,000 a month, 40% of the NH women
were at or above this income level. More women
worked outside the home in the NH group
(73.8%) than in the H group (54.7%), and more
women suffered from some form of chronic 
disease in the H group (42.2%) than in the NH
group (24.6%).
Quality of life scores
Forty-seven to 60 women in the H group and
42–65 in the NH group completed the question-
naires on different occasions for one of the four
categories of physical health, psychological status,
social relationships and environmental dimen-
sions (Table 2). Sample sizes for complete four
dimensions of the QOL questionnaire in H group
were 35 to 40 and for controls (NH group) were
32 to 34. Women in the H group had a signifi-
cantly (p < 0.01) lower mean score for physical
health than the NH group did. The trajectory of
change for physical health in the H group was
convex: the score decreased from T0 to T2 and in-
creased from T2 to T3 (upward U shape, significant
T2 decrease; Table 2). Conversely, the mean score
in the H group for psychological status increased
continuously to T3. The mean score in the H group
for social relationships showed a more upward
trend than that in the NH group at T3, but here,
the difference was not statistically significant. The
environmental dimension fluctuated up and down
between T0 and T3. The H group had higher mean
Table 1. Characteristics of women in the H and NH groups
Characteristic H group (n = 64) NH group (n = 68) t/χ2
Age (yr) 47.12 (6.50) 47.63 (8.73) 0.006†
Education 11.87‡§
Junior high school or lower 26 (40.6) 15 (23.1)
High school 22 (34.4) 14 (21.5)
College or higher 16 (25) 36 (55.4)
Marital status 3.36‡
Married 56 (87.5) 51 (78.5)
Other* 8 (12.5) 14 (21.6)
Income (NT$/mo) 7.83‡§
< 20,000 22 (34.4) 19 (29.2)
20,000–50,000 31 (48.4) 20 (30.8)
> 50,000 11 (17.2) 26 (40.0)
Religious 45 (70.3) 45 (69.2) 0.85‡
Work outside the home 35 (54.7) 48 (73.8) 6.40‡§
Suffer from a chronic disease 27 (42.2) 16 (24.6) 4.38‡§
*Unmarried for seven H women and five NH women; †t value; ‡χ2 value; §p < 0.05.
scores for the psychological status and environ-
mental dimensions than the NH group did, but
again, the differences were not statistically signif-
icant. However, the H group mean score for all
dimensions of quality of life at T3 had risen above
their level at T0.
As shown in Table 3, we examined the four
repeated-measures ANOVA for the completed
data for the two groups and all four dimensions. 
The quadratic contrast of the physical health di-
mension was significant (p<0.01) for the H group.
For the H group, the physical quality of life was,
predictably, initially down after the operation
and then moved upward to T3. This result reflected
improvement, or at least subjectively perceived
improvement, in physical health.
For the H-group women, the quadratic and lin-
ear contrasts in the psychological domain were
also significant (p < 0.05). While the cubic contrast
between the social-relationship and environmental
dimensions was significant (p < 0.01), the quad-
ratic contrast of the environmental dimension
was not significant. This result suggested a trajec-
tory for the social-relationship dimension that
increased at T1, decreased at T2, and increased
again at T3. Furthermore, the environmental di-
mension showed a similar trajectory. However,
for the NH group, there was no significant differ-
ence among the trajectories for all four dimen-
sions at T0, T2 and T3.
H group operation subgroups
Table 3 shows the average trend in all dimen-
sions, but we could not understand the individual
changes in growth trajectories for every subject.
Additionally, because of the unbalanced design in
the longitudinal study, repeated-measures ANOVA
may have led to loss of much information be-
cause of incomplete data and neglect of the indi-
vidual differences between growth curves. We used
the HLM to analyze all collected data, and the 
results are shown in Table 4.
According to Table 4, the level 1 parameters
represented intercept (initial values of growth
curve, p0), linear term effect (location information,
p1) and curvature of the trajectory (quadratic
C.F. Lee, et al
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term, p2) in all four dimensions. First, we ob-
served that there were significant differences for
the LAVH subgroup in their initial states (g03 = −
1.29, p < 0.05) in the physical health dimension.
Second, as for the linear information (p1), the
VH subgroup reported a significantly negative 
effect (g12 = −3.09, p < 0.05) combined with a
positive curvature effect (p2) (g22 = 1.15,
p < 0.01). This showed clearly a convex figure (i.e.
U shape: decreasing at first and then increasing)
for the VH-subgroup physical-health dimension.
The social-relationships dimension of the AH
subgroup showed a different pattern from the
others: first a decrease (g11 = −1.19, p < 0.05) and
Table 3. Repeated measures ANOVA for the H and NH groups
Dimensions
Polynomial
H group NH group
Sum of Error sum of Sum of Error sum of factors
squares squares
F
squares squares
F
Physical health Linear 0.216 102.168 0.082 1.921 78.732 0.805
Quadratic 27.937 92.145 11.824* 0.102 59.653 0.057
Cubic 2.547 66.334 1.498 – – –
Psychological status Linear 21.454 73.502 10.508* 2.057 53.271 1.459
Quadratic 7.210 53.345 4.866† 1.947 28.498 2.118
Cubic 3.201 44.733 2.576 – – –
Social relationships Linear 1.136 76.514 0.535 0.941 88.059 0.353
Quadratic 6.493 54.757 4.269† 1.588 40.078 1.308
Cubic 15.472 45.378 12.274* – – –
Environmental Linear 0.522 44.637 0.400 0.003 47.108 0.002
Quadratic 1.537 30.710 1.701 0.528 25.711 0.657
Cubic 3.477 19.091 6.192† – – –
*p < 0.01; †p < 0.05.
Table 4. Fixed effects of HLM for AH, VH, LAVH and NH-group for four dimensions
Dimensions Physical health Psychological Social relationships Environmental
Individual level predicators Coefficient t ratio Coefficient t ratio Coefficient t ratio Coefficient t ratio
p0
Intercept (g00) 15.13 55.65* 12.65 57.54* 14.87* 59.33* 12.91 63.29*
AH (g01) −0.19 −0.40 0.25 0.66 0.81 1.90 0.40 1.96
VH (g02) −1.53 −1.37 −0.02 −0.018 0.13 0.12 0.86 1.03
LAVH (g03) −1.29 −2.46† −0.08 −0.19 −0.08 −0.16 0.14 0.36
p1
Intercept (g10) −0.02 −0.05 −0.33 −0.96 0.29 0.83 0.05 0.18
AH (g11) −1.07 −1.87† 0.43 0.87 −1.19 −2.28† 0.15 0.35
VH (g12) −3.09 −2.59† −0.42 −0.42 −0.54 −0.53 −0.83 −0.96
LAVH (g13) −0.81 −1.25 0.28 0.51 −0.36 −0.64 −0.10 −0.21
p2
Intercept (g20) 0.005 0.03 0.14 1.14 −0.11 −0.85 −0.03 −0.25
AH (g21) 0.36 1.90 0.11 −0.65 0.41 2.34† −0.03 −0.19
VH (g22) 1.15 3.08‡ 0.11 0.34 0.11 0.31 0.25 0.86
LAVH (g23) 0.30 1.41 −0.13 −0.68 0.15 0.75 0.07 0.44
*p < 0.001; †p < 0.05; ‡p < 0.01.
then an increase (g21 = 0.41, p < 0.05). Finally,
neither psychological nor environmental dimen-
sions demonstrated significant changes between
measurements on different occasions for the three
operation subgroups.
The results regarding fixed effects for the VH
subgroup were significant in terms of positive
quadratic-curve coefficients and negative linear-
term coefficients in the physical-health dimension.
This suggested that the essential physical-health
component of the quality of life for the VH sub-
group was poorer immediately after the operation,
and gradually improved across the series of post-
operative measurements. Furthermore, the tra-
jectory for the social-relationships dimension for
the AH group showed a similar pattern. Finally, for
both psychological and environmental dimen-
sions, there was no clear or predictable trajectory
for any of the three operation subgroups. This
suggests that individual women may have had
different attitudes regarding psychological and
environmental factors, and that the type of oper-
ation did not have much impact on these pre-
existing attitudes.
Table 5 shows that the Ward z test results for
intercept terms were significant at level two for
all four dimensions. This suggested that there were
individual differences in initial values after con-
trolling for the three operation types. Except for
the physical-health and psychological domains,
the variances in level-two quadratic error terms
for social-relationships and environmental di-
mensions were 0.03 and 0.016 respectively, and
their corresponding z-test results were significant
at the 0.05 level. These results meant that both
groups of women still had different patterns in
their growth trajectories after operation types were
controlled. However, the change trajectories in
physical-health dimensions showed a clear up-
ward trend, and thus could be described by a 
second-order growth curve.
Discussion
This longitudinal study was complicated by the
amount of complex data compiled via repeated
measurement and by the multilevel structure.
The traditional statistical analysis MANOVA and
repeated measures ANOVA could neither fit a
growth trajectory nor consider the time-varying
covariates in the model. Therefore, HLM was used
to deal with longitudinal data, and this method
does not require the measurement intervals to be
equal for each subject, just as it allows for the
missing data in repeated measures. Based on the
HLM growth model, each subject could have her
individual growth trajectory captured by beta 
coefficients, and subjects’ individual differences
could be explained by their individual character-
istics and their group variables.12 In our longitu-
dinal study, we employed HLM to evaluate the
C.F. Lee, et al
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Table 5. The random effects of HLM for AH, VH, LAVH and NH groups for four dimensions
5. Physical health Psychological Social 
domain domain relationships
Environmental
Random effect
Variance p Variance p Variance p Variance p
Level-1 error 1.87* < 0.001 1.47* < 0.001 1.52* < 0.001 1.07* < 0.001
term (s2)
Level-2 intercept 2.86* < 0.001 1.59* < 0.001 2.52* < 0.001 1.58* < 0.001
error term (t00)
Level-2 linear 0.64 0.617 NA NA NA NA NA NA
error term (t11)
Level-2 quadratic 0.03 0.839 0.007 0.376 0.03† 0.014 0.016† 0.018
error term (t22)
*p < 0.001; †p < 0.05. NA = not available (for model identification setting).
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unequal measurement intervals and capture the
growth trajectories for women in the H and NH
groups. The findings showed different growth-
trajectory patterns.
Overall, women who had a hysterectomy had
lower mean scores for the physical-health dimen-
sion of their quality of life before the operation,
and when measured at 6–8 weeks postopera-
tively, they showed a significant rate of improve-
ment relative to that of the NH group. There was
not really a significant difference among the psy-
chological, social-relationships and environmental
dimensions between the H and NH groups. The
study clearly suggested that Taiwanese women
who had a hysterectomy underwent an improve-
ment in their perceived physical health after 
surgery. Other researchers have shown that the
effectiveness of hysterectomy in improving one’s
(perceived) physical health, and thus overall qual-
ity of life, is tied directly to the operation’s allevi-
ation of specific symptoms.2,3,10,15 A key point
here is of course the relatively lower level of per-
ceived physical health before the operation for
the H-group women, a fact noted by Byles et al,6
as well as the boost to this dimension provided
by the operation itself. Yet, our results also show
that, while hysterectomy tends to enhance women’s
perceived level or state of physical health, it does
not appear to have a strong psychological effect.
This finding is consistent with other studies.16,17
This again suggests that, while physical recovery
and/or relief of symptoms can explain improve-
ment in perceived physical health, these have no
direct impact on one’s perceived mental or psy-
chological status.
We found that the VH subgroup had a lower
quality-of-life score immediately after surgery,
which gradually improved over the series of post-
operative measurements in the physical-health
dimension. Some previous studies have found
that VH women tend to show better postoperative
perceived physical health, as compared with AH
and LAVH women.18 Our study also found that the
AH subgroup showed significant improvement in
the first 6–8 weeks after the operation, as com-
pared with the VH and LAVH subgroups. This
may be because an AH leaves a bigger wound in
the abdomen, which causes much more pain than
VH or LAVH when the patient moves or walks, or
even rests during the early postoperative period.
Silva-Filho et al18 also found that AH women have
a lower satisfaction rate than VH women do. In ad-
dition, they require much more time to recover,
which has a negative impact on their social life, by
delaying their return to work and in other ways.19
However, psychological and environmental 
dimensions showed no clear and predictable tra-
jectory for all three operation subgroups. We sug-
gest that living without a uterus does not seem 
to have any negative impact on women’s psy-
chological dimension and support the previous
findings.10 Additionally, all the women in our
study were recruited from medical centers of a
similar level. Thus, their hospital environment and
quality of medical care were similar. Therefore,
the environmental dimension showed no signif-
icant different in either group.
Our study still had some limitations that
should be noted in interpreting the results. First,
the WHOQOL-BREF-TAIWAN is a generic as-
sessment for evaluating health-related quality of
life that is not specific to any age, disease, or
treatment group. Thus, it was useful in our re-
search for assessing the health of a general popu-
lation (Taiwanese women who have had a
hysterectomy), and differentiating the health
benefits produced by a wide range of treatments.
Yet, to a degree, we also dealt with specific sub-
groups, something for which the WHOQOL-
BREF-TAIWAN was not designed. The second
limitation is the fact that our final measurement
occurred at 6–8 weeks postoperatively, yet with
hysterectomy, complications might occur after
that time. Ideally, a longer-term period of evalua-
tion for all our subgroups is needed. However, 
a longer-term observation and evaluation period
might let more patients leave the project and cre-
ate more confounding factors to influence the 
result, which we did not control initially. This
presents a dilemma for researchers. These limita-
tions all suggest areas that could be improved
upon by future investigations.
In summary, HLM was used effectively in a
longitudinal study to investigate the relationship
between hysterectomy and quality of life over
time. We found that the VH and AH subgroups
had significant improvement in the physical and
social-relationships domain, respectively. The ran-
dom effect showed that the women had different
trajectories of change on the social-relationships
and environmental dimensions. The results of
HLM may provide more information to assist
healthcare personnel with regard to the effects of
hysterectomy on quality of life.
References
1. Chao Yu YM, Tseng TC, Su CH, et al. Appropriateness of hys-
terectomy in Taiwan. J Formos Med Assoc 2005;104:107–12.
2. Carlson KJ. Outcomes of hysterectomy. Clin Obstet Gynecol
1997;40:939–46.
3. Sculpher M, Manca A, Abbott J, et al. Cost effectiveness
analysis of laparoscopic hysterectomy compared with stan-
dard hysterectomy: results from a randomized trial. BMJ
2004;328:134–7.
4. Naughton MJ, Mcbee WL. Health-related quality of life
after hysterectomy. Clin Obstet Gynecol 1997;40:947–57.
5. Wade J, Pletsch PK, Morgan SW, et al. Hysterectomy:
what do women need and want to know? J Obstet Gynecol
Neonatal Nurs 2000;2:33–42.
6. Byles JE, Mishra G, Schofield M. Factors associated with
hysterectomy among women in Australia. Health Place
2000;6:301–8.
7. Thakar B, Ayer S, Georgakapolou A, et al. Hysterectomy
improves quality of life and decreases psychiatric symp-
toms: a prospective and randomized comparison of total
versus subtotal hysterectomy. J Obstet Gynaecol 2004;
111:1115–20.
8. Torng PL, Chang WC, Hwang JS, et al. Health-related
quality of life after laparoscopically assisted vaginal 
hysterectomy: is uterine weight a major factor? Qual Life
Res 2007;16:227–37.
9. Rannestad T, Eikeland OJ, Helland H, et al. The quality of
life in women suffering from gynecological disorders is im-
proved by means of hysterectomy. Acta Obstet Gynecol
Scand 2001;80:46–51.
10. Yang YL, Chao YM, Chen YC, et al. Changes and factors
influencing health-related quality of life after hysterectomy
in premenopausal women with benign gynecologic condi-
tions. J Formos Med Assoc 2006;105:731–42.
11. Hox JJ. Multilevel analysis of group and longitudinal data.
In: Little TD, Schnabel KU, Baumert J, eds. Modeling Lon-
gitudinal and Multilevel Data: Practical issues, Applied
Approaches and Specific Examples. New Jersey: Lawrence
Erlbaum Associates, 2000:15–32.
12. Wen FH. Hierarchical Linear Modeling: Theory, Method and
Application. Taipei: Yeh Yeh Book Gallery, 2006. [In Chinese]
13. Yao G, Chung CW, Yu CF, et al. Development and verifica-
tion of validity and reliability of WHOQOL-BREF Taiwan
version. J Formos Med Assoc 2002;101:342–51.
14. Wang WC, Yao G, Tsai YJ, et al. Validating, improving reli-
ability, and estimating correlation of the four subscales in
the WHOQOL-BREF using multidimensional Rasch analysis.
Qual Life Res 2006;15:607–20.
15. Clarke A, Black N, Rowe P, et al. Indications for and out-
come of total abdominal hysterectomy for benign disease:
a prospective cohort study. Br J Obstet Gynaecol 1995;102:
611–20.
16. Flory N, Bissonnette F, Binik YM. Psychosocial effects of
hysterectomy: literature review. J Psychosom Res 2005;59:
117–29.
17. Yang SC, Kuo PW, Wang JD, et al. Development and 
psychometric properties of the dialysis module of the
WHOQOL-BREF Taiwan version. J Formos Med Assoc
2006;105:299–309.
18. Silva-Filho AL, Werneck RA, Magalhães RS, et al.
Abdominal vs vaginal hysterectomy: a comparative study
of the postoperative quality of life and satisfaction. Arch
Gynecol Obstet 2006;274:21–4.
19. Dorsey JH, Holtz PM, Griffiths RI. Cost and changes asso-
ciated with three alternative techniques of hysterectomy.
N Engl J Med 1996;335:476.
C.F. Lee, et al
422 J Formos Med Assoc | 2009 • Vol 108 • No 5
